Rescue of excitation-contraction coupling in dysgenic muscle by addition of fibroblasts in vitro.
Muscular dysgenesis (mdg) in mice causes the failure of excitation-contraction (E-C) coupling in skeletal muscle. Cultured dysgenic muscle fails to contract upon depolarization, lacks typical muscle ultrastructure, including normal triads, and lacks functional voltage-dependent slow calcium channels. We show that normal rodent fibroblasts and 3T3 fibroblasts "rescue" dysgenic myotubes, reestablishing contractions (i.e., E-C coupling), normal ultrastructure, and functional slow calcium channels. These results support the finding that the expression of the slow calcium channel is affected in the mdg mutation and that this protein is essential for E-C coupling. Additionally, fibroblast rescue provides a system for examining the mechanisms of heterotypic cellular influence on cell function.